Mechanism of cleavage of alpha-synuclein by the 20S proteasome and modulation of its degradation by the RedOx state of the N-terminal methionines.
Alpha-synuclein is a small protein implicated in the pathophysiology of Parkinson's disease (PD). We have investigated the mechanism of cleavage of alpha-synuclein by the 20S proteasome. Alpha-synuclein interacts with the C8 (α7) subunit of the proteasome. The N-terminal part of alpha-synuclein (amino acids 1-60) is essential for its proteasomal degradation and analysis of peptides released from proteasomal digestion allows concluding that initial cleavages occur within the N-terminal region of the molecule. Aggregated alpha-synucleins are also degraded by the proteasome with a reduced rate, likely due to Met oxidation. In fact, mild oxidation of alpha-synuclein with H2O2 resulted in the inhibition of its degradation by the proteasome, mainly due to oxidation of Met 1 and 5 of alpha-synuclein. The inhibition was reversed by treatment of the oxidized protein with methionine sulfoxide reductases (MsrA plus MsrB). Similarly, treatment with H2O2 of N2A cells transfected with alpha-synuclein resulted in the inhibition of its degradation that was also reverted by co-transfection of MsrA plus MsrB. These results clearly indicate that oxidative stress, a common feature of PD and other synucleinopathies, promotes a RedOx change in the proteostasis of alpha-synuclein due to Met oxidation and reduced proteasomal degradation; compromised reversion of those oxidative changes would result in the accumulation of oxidative damaged alpha-synuclein likely contributing to the pathogenesis of PD.